GENTLEMEN,-Yon have probably noticed of late years occasional expressions of difference of opinion with regard to a cardiac murmur which some call presystolic, while others, who equally recognise it, hold that this term is erroneously applied to it. That the murmur is presystolic is for the present the view of the orthodox-a view which, while it is eminently respectable in its associations, is yet not antiquated, for it carries with it a reminiscence of recency as of something which was formerly new; and while it has the comfortable warrant of an accepted belief, is yet further pleasing as a discovery which belongs to the time of modern enlightenment. The murmur is one of the most characteristic which the diseased heart can produce. In common phrase, it "runs up to the first sound." I say it "runs up to the latter part of the first sound." It begins softly at the end of the silence which follows the second sound, increases in volume as it goes on, and terminates abruptly with a sharp short noise, like a knock or snap, which concludes the aystole. The natural sounds of the heart may be, as you have often heard me say, represented by a trochee, with a short pause between each syllable, and a long pause between each foot. (Diagram 1.) DIAGRAM 1.
Sounds of the hea,rt in health.
When the so-called presystolic murmur is present, the trochee becomes a dactyl, with the first short joined to the long, the second short following after a brief interval. The i normal first sound is replaced by two sounds, which are distinct from each other, though separated by no interval : the first is a murmur, a noise of moving liquid ; the second conveys the idea of arrest, and the use of such words as "knock," "slap," "snap.' The combination of sounds and murmurs would now appear thus (as in Diagram 2). DIAGRAM 2.
Sounds of the heart with the so-called presystolic murm Let me warn you at starting against a misunderstanding which I have often had to correct. The modified first sound is so much like the second sound in character that I have many a time known the second to be described as a reduplication. Ordinarily there is no reduplication, but two independent sounds, one of which is mitral and systolic, the Mn 2dr',1 other aortic and diastolic. One has its maximum at the apex, the other at the base. Let us consider first what this knock or snap is, and what the heart is doing when it occurs.
The snap ends the first sound; as to this there is no difference of opinion, though some would say it begins it too. After it comes the brief silence, which is succeeded by the second sound. The snap is generally synchronous with the carotid pulse, or, in other words, has the time of the latter part of the systole, to which the carotid pulse belongs. But more of this anon. Some would have it, indeed the presystolic theory implies, that the snap represents the whole systole; there is nothing before it but the murmur, and the murmur is presystolic. The murmur "runs up to it," as the phrase is. But not only is it beyond our comprehension that the whole of the expulsive action of the ventricle should be transacted within so short a space, but the relation to it of the carotid pulse shows that, when the noise in question is heard, the expulsive action is nearly over, is at least so far advanced that the blood has got into the neck. We cannot but infer that the ventricular contraction has been going on before the snap. which represents not the systole, but the end of the systole.
So much for the time of the sound in question. Now as to its origin. In quality it nearly resembles the normal second sound ; but it is not this, for this comes after it and is separate from it. The character of the sound suggests that it is made, as is the aortic sound, by percussion. Its place associates it with the mitral valve, and its time at the end of the systole must be that of the closure of the mitral valve, if only that closure be a little delayed and be a little more abrupt than it should be. From clinical evidence, therefore, we should infer that mitral closure makes it, and this corresponds with what pathology shows.
When this sound has been heard it is always found, as far as my observation has gone-I have carefully sought for exceptions without finding them-that the mitral flaps are thickened and the orifice contracted so that the valve is able to close, though from its stiffness it is to be presumed that the closure has been delayed, and to close in the manner of hard edges colliding rather than with the gradual yielding adaptation which belongs to the process in health. The mode of production of this sound is of obvious importance in relation to the nature of the murmur which precedes it. That it is due to mitral closure I think there can be no reasonable doubt. Dr. Kingston Fowler stated that he had recognised facets or marks of contact on the opposed sides of a contracted mitral valve in such a case. This to my mind is very important, for it proves the closure, and that by the evidence of an antagonist. And if the time of closure be the end of the systole, as it can scarcely fail to be, the precedent murmur must be within the systole. The closure is retarded by rigidity, as has been said, and may not occur until the sides of the ventricle have been approximated by nearly completed contraction. What, then, is this murmur which " runs up" to the snap ? If I am right in placing the snap at the end of the ventricular systole, the murmur must be in its earlier part';
and if we bring in the sense of touch we shall find that this is the case. The murmur begins with the first appreciable heaving of the apex, or an almost inestimable fraction of time before it, gathers force with it, lasts through the greater part of the impulse, and stops abruptly before its close, the termination being coincident with the snap and with a jar which is conveyed to the hand. I have said that the murmur may possibly be perceptible just before the apex beat is. Theoretically this should often be so, be the murmur never so systolic; for it is conceivable that the systole should be detected at its very beginning by the sound of leakage, should a leak exist, whereas much must be done before the impulse can reach the finger. But as a matter of observation it is seldom possible to say that the murmur begins before the impulse or the impulse before the murmur; both seem to begin together, increase together, and stop together. Both begin softly and end suddenly in the slap or slam which ends the systole. The nature Q of the peculiar short sound which follows the murmur-the "knock," as I have called it-and its relation to the action of the heart are really at the bottom of the whole question. If the knock represents the systole, the murmur is presystolic. If the knock represents only the end of the systole, then the murmur is systolic. But the sound is one thing and the systole another. That the murmur 11 runs up to" the sJlstolic sound none can question ; but as to the s1fstolic act, the murmur, I contend, does not run up to it, but arises in it, and runs almost through it. Let us consider what is the cause of the systolic sound. The muscular sound, the sound inherent to contracting muscle, has been DIAGRAM 3.
Ordinary mitral and aortic murmurs, for comparison with next diagram. The ordinary mitral systolic are shown as oing through the whole systole without abrupt stop. The aortic regurgitant begin sometimes within, sometimes immediately after, the second sound. DIAGRAM 4.
"Presystolic" and diastolic mitral murmurs at apex in mitral stenosis. Murmurs are represented by a,'"contuiuou8 horizontal mark, the knock by vertical lines. In many cases the so-called presystolic murmur is accompanied by a short diastolic or direct mitral, from which the presystolic is distinct. The two cases before the last show a not uncommon occurrence-a systolic murmur at one time, and a "presystolic" at another. In the latter phase of the last case the elongation of the diastolic murmur and the abbreviation of the " presystolic" prevented its fitting the table ; it is therefore reproduced in the next diagram. talked of ; but no physician practised in heart disease can doubt that the sound is made within its cavity, or hesitate to accept as its chief factors the impact of blood and the sudden traction of cords, and striking together of valves. I need not seek to enforce what is self-evident.
The thicker and more powerful the cardiac muscle the less audible is the sound, the thinner the louder. When the mitral valve fails to shut, not only is there no noise due to its closure, but by the consequent leakage the tension within the ventricle is lessened, and with it any sound which may be due to it. If any proper ventricular note survives in this portion of the systole, it is concealed by the regurgitant murmur which is developed. And so nothing is heard of the first sound until the valve flaps have got together, the regurgitation and the murmur been arrested, and the short sharp sound emitted which represents delayed closure and exaggerated percussion. This is the sound to which the murmur "runs up." " Much of the systolic act is before it, together with the murmur which this act comprises.
The association of the murmur with the movement of the heart is best defined by the unassisted, or rather embarrassed, ear. Take a thin person in whom the impulse is well marked, and who has a double mitral murmur, diastolic and so-called presystolic. Familiarise yourself by touch with the heaving of the systole and the jar of the knock which ends it. Then place the ear upon the skin, or with only a thin cloth between, at the point of impulse, and let touch and hearing consent until your mind follows to your satisfaction the alternations of the ventricle. If your senses give like evidence with mine, the " presystolic " murmur will go with the impulse, the diastolic with the absence of it, the two being as distinct, as different, and as alternate as systole and diastole.
I have made a habit, with particular reference to this question, of marking the time of murmurs on physiological diagrams presenting the successive phase.,; of cardiac action, and annex some woodcuts taken from them. Some of the divisions, that, for example, indicating the auricular systole, are matters of physiological rather than clinical observation. The positions of the apex beat, of the second sound, and of the carotid beat are of clinical ascertainment, under the DIAGRAM 5.
The last case represented in Diagram 4 is perhaps better shown in this, which is differently arranged, giving the second sound and the knock as the only indications of the place of the murmurs. The variable position of the break between the murmurs and the apparently variable length of the systole made it impossible to fit this case into the preeeding sc:heme. guidance of which, as landmarks, the murmurs have been charted. The position assigned to the so-called preystolic murmur with regard to the apex beat involves the essence of the controversy, and of course is open to dispute. I have endeavoured to record the evidence of touch and hearing, unbiased by any inferences which might seem to be sug-I gested, and have, wherever practicable, corrected or contirmed my own observation by that of others. I place i 'first, for comparison, diagrams of the ordinary mitral i regurgitant murmur-that is, of the mitral murmur with . ! an uncontracted valve, and of the aortic regurgitant i murmur.
(Vide Diagrams 3, 4, and 5.)
; I next indicate in the same way the position of the I 5o-called presystolic murmur, the murmur which is so often found with t,it i-al contraction and never without it. The diagram ),eL.ti" no explanation. The murmur commonly runs through the systole, as I have satisfied myself, about as far as the carotid beat, and then is abruptly replaced by the terminal knock. I have represented the murmur by I ' the uninterrupted black mark, the knock after it by separate vertical lines. But the diagram in many cases shows a second murmur; this is a very little one, and is more often absent than present, though present more often than generally recognised; it follows the second sound-that is, it takes place while the ventricle is expanding and the auricle contracting and the current setting towards the ventricle. What is this ? By its time it might be aortic regurgitation ; but not by its position, for it is heard only in the mitral area. It is best heard, often heard only, as the patient lies, being lost, or nearly so, in the erect posture. In this also the murmur is unlike aortic regurgitant murmurs ; like those which belong to a contracted mitral valve. Neither is it accompanied by the pulse of aortic regurgitation. This little murmur, though of late years nearly lost sight of, will nevertheless reveal itself to the attentive ear in a considerable proportion of cases of mitral stenosis. I think there can be no doubt that it is truly auriculo-ventricular. I would say that it is the only murmur which can be correctly so termed. It is the old direct mitral murmur made from auricle to ventricle througli a much-contracted mitral orifice. It is totally different in time and tone from the so-called presystolic which begins after it has ceased, but not immediately after, and rumbles up to near the end of the ventricular systole. If this be a direct mitral murmur, as it certainly is, are we to believe that the so-called presystolic is another? Is the heart to have two direct mitral murmurs with an interval between them? I I Mon Dieu ! v' la deux." " Are both genuine, or is one a delusion? If both are auriculo-ventricular, it is remarkable that they should differ in so many respectsone soft short, and distinctly diastolic; the other intense, prolonged, and closely related to the systole, whether wholly within it, as is the present contention, or only in inseparable contact with it, according to the creed of the presystolic apostles. According to this creed we are to believe that two separate and distinct murmurs may be emitted by the blood as it passes from auricle to ventricle ; the current is continuous, but the sound interrupted. It has been sought to explain this discontinuity by supposing that the first murmur, the mitral diastolic, is produced by the flow of the blood from auricle to ventricle, from causes antecedent to the muscular effort of the auricle ; che second, the so-called presystolic, hy the muscular effort which comes at the end of the flow. But at any rate the two modes of proceeding must be connected ; we cannot assume a dead stop between the two, yet this we must do if we are to presume that the two murmurs are made in the same course of transmission. 1 We further find it necessary to accept in connexion with the same mysterious heart the dogma that the blood may change its direction at a valve, stop and go back, and the murmur not lose its continuity or change its tone. This is a hard saying, but not too hard for those who believe in the presystolic murmur. Let me make my meaning clear. It is a common experience for the so-called presystolic murmur to b6 so mixed with what all agree to call the systolic that it is impossible to say where one ends and the other begins, or to make any separation between the two; the "presystolic juns into the systolic," and with this phrase we are to be content without thinking what it involves. It involves the belief that the blood may flow from auricle to ventricle and murmur as it goes, and that the ventricle may then . change from relaxation to contraction, the valve alter its : : pose, and the blood reverse its direction, and yet there be ; ; no jar, hesitation, or loss of continuity in that persistent tune. I Important evidence, or what seems so to me, is to be found in the relation of the carotid pulse to the heart's ' sounds. The carotid pulse in health comes, as is well known, within the systole, but nearits end. I have satisfied myself, by careful and repeated observation, in these .! "presystolic" cases, with finger on carotid and stethoscope on heart, that the pulse in this artery is, as a rule, syni 1 The nearest approach to continuity between the mitral diastolic and the so-called presystolic murmurs was in the case of an Italian woman named Guglielmetti (Diagrams 4 and 5), who generally furnished a typical example of the two murmurs with their usual separation and distinctness ; but on one or two occasions the first murmur was so prolonged that there was scarcely any interval between it and the second. The first murmur began immediately after the second sound, the second climbed up to the knock in the usual way ; the only break which on one occasion I could detect was near the end of the combination, where shown in the diagram. It was here, I presume, that the direction of the blood was reversed. The shortness and lateness of the interval were exceptional even in this case, the usual condition of which is also shown diagrammatically. I may add that there was no doubt as to the existence of mitral stenosis, and to my mind none that the first as well as the second murmur was mitral.
chronous with the knock which concludes the murmur.
Where the murmur has been unusually long I have sometimes thought the carotid beat to come just before the knock, so as to be within the murmur; but this is reckoning on small differences which may admit of doubt. Of this I am sure, there is no interval between the end of the murmur and the carotid pulse, this pulse becoming sensible to the finger usually at the same instant as the knock to the ear, the murmur equally "running up" to both. Now let us consider what this implies. The systole of the ventricle must go on nearly to its end before the thoracic vessels are filled and the blood lifted into the neck.
Were the murmur presystolic-that is, did it depend on the passage of blood into the ventricle, not out of it--a considerable time must elapse between the murmur and the pulse for the transaction of the systole. But no such interval occurs ; the murmur runs, up without a halt to the carotid beat. Unless, therefore, the systole can be done up to the carotids in no time at all the murmur is systolic. Two points in favour of the accepted presystolic theory are not to be ignored-the absence of the murmur from the scapular region and the thrill which accompanies it at the apex, A murmur in the stream from auricle to ventricle should not be heard in the back, away from which it goes;
while any vibration the stream conveys should impinge with it at or near the apex. Both conditions hold with the socalled presystolic and not with ordinary systolic murmurs, and must have their due weight in the balance of evidence. But the absence of the murmur from the scapular region may be explained otherwise thanas suggested, and attributed to the small amount of blood which regurgitates through the contracted opening which may not suffice to carry the sound as far and widely as does a larger gush. As to the thrill, the significance of this must depend on its time. If the thrill accords, as according to my observation it does, with the heaving of the apex it is systolic and not made aR suggested. How it is made I have not to declare. The circumstances of blood thrills may be various.
To sum up the leading points against the presystolic theory they are these : As has been before urged, the loud-I ness, intensity, and suggestion of force which often belong to the so-called presystolic murmur are incompatible with an origin in auricular contraction. Neither would the needful power seem to be provided by the suction action of the ventricle. This expansile action is a force which must be reckoned with ; it has been too little regarded, but has importance in many pathological relations. At its utmost, however, it must be much less powerful than the contractile action, and, with mitral stenosis, must be feebler than it usually is owing to the smallness and weakness of the chamber. I assert that this murmur is heard at the same time that the heaving of the apex is felt. Whether the murmur begins a fraction of time before the impulse, as theoretically it should, or the impulse a fraction of time before the murmur, does not matter, so long as both go on together. That they invariably do this and also end together, my senses do not allow me to doubt. Further, the succession of the carotid pulse upon the murmur without an interval is an indication that this belongs to the contraction of the ventricle. In the next place there is a murmur which is made by the passage of the blood from auricle to ventricle, which is not that to which the term presystolic is applied. This is the genuine direct mitral, or mitral diastolic ; it is different from the so-called presystolic in time and character, and when it accompanies it is disconnected from it. Finally, post-mortem observations are consistent with the view that the so-called presystolic murmur is regurgitant, and the knock, as it has been called, the sound of closure. I would end with three questions, which, if they be answered in the affirmative, the rest will follow. Does the lifting of the chest wall as felt with the finger indicate the systole; does the murmur accompany the lifting; does the carotid beat follow the murmur without an interval ? If these do so, the murmur is systolic. On these grounds I maintain that the so-called presystolic murmur is systolic, and is due to regurgitation before closure. I have but a limited expectation of converting those who have long held the presystolic theory. Old views, like old tissues, get indurated. My chief appeal is to the rising generation, and my personal belief, if I may be forgiven the expression of it, is that the time will com{ when the presystolic murmur will take its place among th( errors of the past. I WILL ask your permission to speak to you this evening for a short while in a familiar way, as an old medical student to a young medical student, concerning the question why medical students should study physiology.
To this there is an answer which I am sure you will all be ready to give me-We study physiology because we are examined in it. I take it that the object of a medical examination-by which I mean, not the fancy examinations which are carried on by our Universities, but the examination which gives the diploma, or licence to practise&mdash;is simply to clear the way for the choice of the public. It would be possible for the public to have free choice in its selection of a doctor; it might be open to any patient to choose any man with a view to curing him, but in that case it might often happen that the patient did not live to see the result, and it has been approved by the world at large that a certain preliminary selection of men. shall be made ; and although it cannot be said that these are sure to cure or relieve, at all events, there is a fair presumption that they will be able to do so. Now, in the selection of these men, the most direct and experimental method that would naturally suggest itself-certainly the most direct means of ascertaining the ability of an aspirant to cure or relieve-would be to put into his charge a certain number of patients, sufficiently large to obviate any errors of chance, and to watch the result; but that, I think, would be a plan very costly and not unattended with danger. Hence society has come to require that a sort of sham tournament should be held, that the would-be medical man should be examined as to his ideas concerning the proper treatment of cases submitted to him, and that. he should be required to state on paper his notions concerning the nature of disease. Now, I take it that this.
examination is the real examination for the medical man, and the one on which in all cases the greatest stress shouldbelaid-It is not altogether a satisfactory examination, but under the circumstances it is as good an examination as can be held. Now, it is obvious that no one is fit to be let loose upon the public to cure their maladies who is ignorant of certain fundamental notions concerning the nature of disease. And these fundamental notions concerning the nature of disease cannot be taken in until certain notions concerning the structure and working of the human body in health have been acquired ; hence it has come about that. while the final examination is a preliminary selection of men who are probably fit to treat disease, there has been established another anterior preliminary examination in what we speak of as anatomy and physiology. Again, since an adequate knowledge of the structure and working of the animal body is impossible without some previous. acquaintance with elementary physical laws, it has come about that there is another still anterior examination in certain elementary principles of chemistry and physics. Now I take it that that is all that ought to be included in a medical examination. A candi date is examined in physics and chemistry, not that, he may be a physicist or a chemist, but that he may : know enough of these things to enable him to. , understand the doctrines and teachings of physiology , and anatomy, and he is examined in physiology and anatorny, not that he may become a physiologist or an anatomist, but that he may have that knowledge of the l structure and working of the human frame which will prer pare him for the due and rapid appreciation of the changes , which take place in that frame in circumstances of disease, , and he ought to know the nature of these changes if he is not to be a rule-of-thumb doetor, but a scientific physician.
